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INTRODUCTION 


During  Phase  I,  Bulova  designed  and  fabricated  equipment  for  assembly,  in¬ 
spection,  and  testing  of  the  magnetic  power  supply  assembly  and  associated  elec¬ 
tronics  of  the  point  initiating,  base  detonating  (PIBD)  fuze  M509A2E1 . 


DISCUSSION 


At  the  beginning  of  this  project,  it  was  anticipated  that  the  existing  fuze 
design  would  be  available  for  high-volume  producibility .  However,  as  a  result  of 
tests,  design  modification  was  required.  Rather  than  use  a  series  of  temporary 
modifications  on  an  ongoing  basis,  Bulova  proposed  that  basic  design  improvements 
be  made  which  would  take  advantage  of  more  sophisticated  levels  of  technology  and 
ensure  higher  reliability  as  well  as  better  producibility. 

Analysis  and  evaluation  showed  that  certain  assembly  processes  used  in  the 
development  program  were  not  fully  suitable  for  high-volume  production.  The 
following  examples  show  advances  that  have  been  made: 

1.  The  original  design  for  the  setback  generator,  although  functionally 
adequate,  had  some  producibility  shortcomings.  An  average  time  of  23  minutes  was 
needed  to  wind  the  coil  assembly.  Seventeen  of  those  23  minutes  were  required  to 
attach  external  leads  to  the  coil's  leads  via  a  soldering  process.  To  overcome 
this  problem,  and  to  strengthen  the  bobbin,  the  coil  assembly  was  redesigned. 
External  leads  were  replaced  by  resistance-welding  the  coil  leads  to  pins  in¬ 
stalled  in  the  bobbin. 

2.  The  resistance-welding  process  also  eliminated  the'  need  to  clean  up 
the  flux  residue  left  by  the  hand  soldering  process  and  further  reduced  the  time 
to  establish  and  test  the  coil  connections  to  under  1  minute. 

A  Bulova-owned  coil  winding  machine  was  modified  to  wind  eight  coils  at  a 
time,  rather  than  one  at  a  time,  which  a  much  less  sophisticated  machine  had  been 
doing  during  the  development  program. 

The  new  improved  design  of  the  setback  generator  assembly  included  replacing 
the  existing  magnet  and  two  core  pieces  with  a  longer  single  magnet  of  the  same 
diameter.  Test  indicated  two  benefits: 

1.  Higher  generator  output  voltage  than  previously  available. 

2.  Abatement  of  a  possible  hang-up  of  the  magnet/two  core  pieces  on  the 
inside  of  the  generator  coil  assembly. 

A  new  type  magnetic  charger  and  a  special  Gausmeter  were  purchased  and  modi¬ 
fied  by  Bulova.  By  using  these  in  conjunction  with  additional  special  fixtures, 
Bulova  could  magnetize  and  validate  24  setback  generator  assemblies  in  a  single 
charging  cycle. 
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The  printed  circuit  board  assembly  was  redesigned  and  repackaged  for  high 
volume  production.  (A  wave  flow  soldering  process  will  replace  the  hand  solder 
process  in  Phase  II.)  Component  locations  were  changed  so  that  four  axial  and 
one  radial  lead  components  could  be  formed'  by  component  lead— forming  systems. 
These  forming  systems  can  yield  preformed  components  for  direct  installation  into 
the  printed  circuit  board  assembly  in  production  quantities  compared  to  very 
small  quantities  using  hand  tools.  The  specific  quantity  per  hour  is  dependent 
on  the  packaging  of  the  components  "reeled,"  "on  cards,"  or  bulk  packed  and  the 
type  component . 

A  flow  chart;  bench  layout  schematic;  bench  layout  assembly,  stations  1 
through  21;  and  proposed  schedule  for  completion  of  Phase  I  tooling  are  shown  in 
figures  1  through  4. 

Details  of  the  setback  generator  assembly  are  shown  in  table  1;  details  of 
the  magnetic  power  supply  assembly  are  in  table  2. 


PROPOSED  PHASE  II 


In  Phase  II  the  initial  tooling  and  inspection  equipment  designs  will  be 
carried  beyond  the  interim  concepts  initiated  in  Phase  I.  Several  new  pieces  of 
equipment  have  been  proposed  to  ensure  the  quality  and  reliability  goals: 

1.  The  centrifuge  timing  test  console  will  have  a  print-out  and  computer 
evaluation  of  the  fuze  to  be  tested.  In  addition,  it  will  have  the  capability  of 
testing,  selecting,  and  segregating  on  a  multiple  limit  selection  option. 

2.  The  Phase  II  version  of  the  electrical  acceptance  test  console  for 
testing  the  magnetic  power  supply  will  have  a  computer  evaluation  of  test  data 
and  a  print-out  of  data  as  additional  features.  Information  can  be  stored  on  a 
printed  tape  and  identified  by  lot  identification  number. 

3.  The  release  mechanism  assembly  tester  is  an  in— process  functional 
tester  used  on  the  VIPER  fuze  program  to  confirm  proper  function  of  the  three- 
leaf  mechanism.  This  equipment  is  capable  of  testing  18  units  simultaneously 
with  a  potential  capability  of  approximately  200  units  per  hour.  Projected  VIPER 
fuze  requirements  are  only  65  per  hour,  the  same  as  the  M509A2E1  fuze. 

Therefore,  the  release  mechanism  assembly  tester  should  easily  be  capable  of 
supporting  both  the  VIPER  and  the  M509A2E1  fuze  programs.  Approval  for  use  of 
this  equipment  will  be  requested  of  the  VIPER  prime  contractor,  General  Dy¬ 
namics.  However,  if  required,  a  full  set  of  existing  drawings  are  available  for 
replicating  this  unit. 

As  the  need  arises,  Bulova  will  recommend  improvements  for  all  tooling  and 
equipment  designed  in  Phase  I.  Analysis  will  be  made  to  determine  whether  repli¬ 
cation  or  new  designs  are  required  to  maintain  or  increase  rates  as  required. 
Additional  tooling,  not  previously  considered,  will  be  suggested  if  such  is  es¬ 
sential  to  the  manufacture  of  a  high  reliability  product. 

A  flow  chart  for  Phase  II  is  shown  in  figure  5. 
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Tooling  to  be  completed  during  Phase  II  of  program 
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Test  equipment  to  be  completed  during  Phase  II  of  program 
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Test  equipment /Inspection  Gage  to  be  completed  during  Phase  II  of  program 


Table  2.  Magnetic  power  supply  assembly 
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Figure  2.  Phase  I — Bench  layout  schematic 
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4  INSPECTION  STATIONS  (BENCHES) 


by  a?/ 

AFPRVD_ 


[ 


r?>vYU5tvirr\  mTEMi  a  mbtruments  corporatioii 

liWA1WMJ  VALLEY  STREAM,  NEW  YORK 


DATE  £^±0-3Z 
DATE _ 


TYPICAL  BENCH  LAYOUT 


PRO!  T75/274 

REV  none 


SETBACK  GENERATOR  ASSEMBLY 
ASSY  NO.  KD 90200 
OPERATION  SHEET  NO.  273-1 


ASSEMBLY  STATION  NO.1 


SHEETS  to  be  determined  (T.B.D.) 


PARTS  LIST  (QTY  PER  ASSY) 

(1)  KC90207  BOBBIN  ASSY 

(2)  KB90201  POST,  TERMINAL 


SPECIAL  TOOLS/EQUIPMENT 
TOOL  NO.  273-19006 

TOOLING  TO  INSTALL  (2)  TERMINAL  POSTS 
IN  BOBBIN  ASSY. 

TOOL  NO.  273-60009 

PULL  TEST  OF  (2)  PINS  PRESSED  INTO 
FLANGE  OF  BOBBIN. 


Figure  3a.  Phase  I — Bench  layout,  assembly  station  no.  1 
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[ 


fjwruowr,  irrau  *  nbtriments  corporation 

VALLEY  STREAM.  NEW  YORK 


BY  _2tf  ??J  DATE  4-30- 8  Z 

APPRVD _ DATE _ 


TYPICAL  bBNCH  LAYOUT 


PROI  7.75/274 

REV  none 


COIL  ASSEMBLY 

ASSY  NO.  P/Q  KC90211 

OPERATION  SHEET  NO.  273-2 

PARTS  LIST  (QTY  PER  ASSY) 

(1)  KD90207  BOBBIN  ASSY 

(1)  KB90438-1  TAPE,  INSULATION 

(1)  SET  KB90326  WIRE 


ASSEMBLY  STATION  NO.  2 
SHEET  1  OF  2 
SHEETS  T.B.D. 

SPECIAL  TOOLS/EQUIPMENT 

TOOL  NO.  273-19002 

MODIFIED  PRODUCTION  TYPE  COWECO 
COIL  WINDING  MACHINE 
BULOVA  CAPITOL  EQUIPMENT 

TOOL  NO.  273-19003 

(2)  WIRE  TENSION  DEVICES 


Figure  3b.  Phase  I — Bench  layout,  assembly  station  no.  2 
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BY  DATE  6'30-r? 

APPRVD _ DATE _ 


irrau  i  nbtauments  comomtioh 

VALLEY  STREAM.  NEW  YORK 


PRO  I  'L1Z/21A 

REV  N0NE 


TYPICAL  bLNCK  LAYOUT 


COIL  ASSEMBLY 

ASSY  NO.  P/Q  KC90211 

CONTINUED 


ASSEMBLY  STATION  NO.  2 
SHEET  2  OF  2 


SPECIAL  TOOLS/EQUIPMENT  CONTINUED 

TOOL  NO.  273-19007 

HOLDING  FIXTURE  FOR  APPLYING  TAPE  TO 
WINDING 

TOOL  NO.  273-19008 
STORAGE  TRAY  FOR  COIL  ASSY. 


Figure  3b.  (cont) 
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by  Wnf 

APPRVD__ 


t 


©CTG5X5E 


rr  items  a  mbtrumenti  corporation 

VALLEY  STREAM.  NEW  YORK 


] 


DATE 
DATE _ 


PRO!  7.73/ 274 

gp y  none 


TYPICAL  6EMCH  LAYOUT 


GW  AIR 
FOR 

ASSEM5L&R 


V/ELDING  STATION 
ASSY  NO.  KC9021 1 
OPERATION  SHEET  NO.  273-3 


ASSEMBLY  STATION  NO.  3 
SHEET  1  OF  2 
SHEETS  T.B.D. 


PARTS  LIST  (QTY  PER  ASSY) 

(1)  P/O  KC90211  COIL  ASSY 
(  SUPPLIED  BY  ASSY  STATION  NO.  2) 


SPECIAL  TOOLS/EQUIPMENT 

TOOL  NO.  BW- 158862 

BULOVA  CAPITAL  EQUIPMENT 
RESISTANCE  V/ELDING  MACHINE 

TOOL  NO.  273-19010 

MODIFIED  ELECTRODES  AND  TABLE 

TOOL  NO.  273-19011 

V/ELDING  FIXTURE  INDEXING 

TWO  POSITIONS _ CONTINUED 

Figure  3c.  Phase  I — Bench  layout,  assembly  station  no.  3 
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IfiVvYi/rTviRN  WTEW  t  *SSTRD«E«rrj  COMORATKtl  1 

VALLEY  STREAM.  NEW  YORK  | 

BY 2?;  ft'  DATE  £^30'8z  PRO!  7.75/274 

APPRVD _ DATE _  NONE 

TYPICAL  bBNCH  LAYOUT 


CHAIR 

FOR 

ASSEMBLER 


WELDING  STATION  ASSEMBLY  STATION  NO.  3 

ASSY  NO.  KC902]  1  SHEET  2  OF  2 

CONTINUED 

SPECIAL  TOOLS  /EQUIPMENT  CONTINUED 

TOOL  NO.  273-60007 

WELDING  TEST  FIXTURE  TO  MEASURE 
STRENGTH  OF  WELD 

TOOL  NO.  273-60004 

CONTINUITY  TESTER 

TOOL  NO.  273-60010 

POLARIZATION  TESTER 

Figure  3c.  (cont) 
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©BKUSR5B 


SYSTEMS  l  WSTRUMENTS  CORPORATION 
VALLEY  STREAM.  NEW  YORK 


BY  Wlj 

APPRVD_ 


DATE  A£±'8£ 
DATE 


PRO! 

REV. 


C72/274 

NONE 


TYPICAL  5EKICM  LAYOUT 


r 


B'- 


UNIT  5 
IN 


r  ■ 


s 

M 

A 

L 

L 

P 

A 


Z4"*  IB" 
WORKPLACE 


P 

A 

R 

T 

5 


UNITS 

OUT 


2  !/<£ 


CHAIR 

FOR 

ASSEMblER 


SETBACK  GENERATOR  ASSEMBLY 
ASSY  NO.  KD90200 
OPERATION  SHEET  NO.  273-4 


PARTS  LIST  (QTY  PER  ASSY) 

(1)  KC90211  COIL  ASSY 
(SUPPLIED  BY  ASSY  STATION  NO. 3) 

(1)  KC90203  BODY,  ARMATURE 

(1)  KD  90206  PLATE  ARMATURE 

(2)  KB90325  INSULATING  SLEEVES 


ASSEMBLY  STATION  NO.  4 

SHEETS  T.B.D. 

SPECIAL  TOOL/EQUIPMENT 

TOOL  NO.  273-19013 

PRESS-IN  FIXTURE  TO  INSTALL  COIL  ASSY, 
AND  ARMATURE  PLATE  FNTO  ARMATURE  BODY 

TOOL  NO.  273-19014 

STORAGE  TRAY  FOR  ARMATURE  SUB  ASSY. 


Figure  3d.  Phase  I — Bench  layout,  assembly  station  no.  4 
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IfiYtnn  ('TfYWTi  M  SYSTEMS  ft  MKTROMENTS  CORPORATION  I 

VALLEY  STREAM.  NEW  YORK  H 

BY  ZlLilZ.  DATE  A^A-QZ  PRO  I  7.75/274 

APPRVD _ DATE _  REV  NONE 

TYPICAL  bLMCW  LAYOUT 


GENERATOR  COVER  SUB  ASSY  ASSEMBLY  STATION  NO, 5 

ASSY  NO.  KD 90200 

OPERATION  SHEET  NO.  273-5  SHEETS  T.B.D. 


PARTS  LIST  (QTY  PER  ASSY) 

0)  KD90198  COVER,  GENERATOR 
(1)  KD90199  PLATE,  SHEARING 


SPECIAL  TOOLS/EQUIPMENT 
TOOL  NO.  273-19015 

PRESS  FIT  SHEARING  PLATE  INTO  GENERATOR 
COVER. 


Figure  3e.  Phase  I — Bench  layout,  assembly  station  no.  5 
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BY  />/W  DATE  iJ 30; 8 e 

APPRVD _ DATE _ 


SYSTEMS  a  NtfTRUMEMTS  CORPORATION 

VALLEY  STREAM,  NEW  YORK 


PRO!  T75/274 

REV  none 


TYPICAL  bLMCM  LAYOUT 


SETBACK  GENERATOR  ASSEMBLY 
ASSY  NO.  KD90200 
OPERATION  SHEET  NO.  273-6 

PARTS  LIST  (QTY  PER  ASSY) 

(1)  P/O  KD90200  GENERATOR  COVER 
SUB  ASSEMBLY 

(SUPPLIED  BY  ASSY  STATION  NO. 5) 

(1)  P/O  KD90200  ARMATURE  SUB  ASSY 
(SUPPLIED  BY  ASSY  STATION  NO.  4) 

(1)  KB  90130  MAGNET 

(1)  KC90205  DISC,  SHEAR 


ASSEMBLY  STATION  NO.  6 
SHEETS  T.B.P. 

SPECIAL  TOOLS/EQUIPMENT 
TOOL  NO.  273-19016 

PRESS  FIT  COVER  SUB  ASSY  INTO  ARMATURE 
SUB  ASSY 

TOOL  NO.  273-19017 

SWAGE  BODY  OF  ARMATURE  360°  AROUND 
COVER  SUB  ASSY. 


Figure  3f.  Phase  I — Bench  layout,  assembly  station  no.  6 
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[ 


fnmnsitOTi  mrau  t  ksstriments  comoratmm 

VALLEY  STREAM.  MEW  YORK 


BY  M2lL 

APPRVD_ 


DATE  (*'3 o ■ 8 z 
.  DATE _ 


TYPICAL  &BNJCM  LAYOUT 


PRO!  7.72/ 274 

REV  NON^ 


SETBACK  GENERATOR  ASSEMBLY 
ASSY  NO.  KD90200 
OPERATION  SHEET  NO.  273-7 


ASSEMBLY  STATION  NO.  7 


SHEETS  T.B.D. 


PARTS  LIST  (QTY  PER  ASSY) 

(1)  KD90200  SETBACK  GENERATOR  ASSY 
(SUPPLIED  BY  ASSY  STATION  NO. 6) 


SPECIAL  TOOLS/EQUIPMENT 

TOOL  NO.  273-60006 

FINAL  ASSEMBLY  TESTER,  MEASURES 
GENERATOR-COIL  D.C.  RESISTANCE, 
INDUCTANCE  AND  INSULATION 
RESISTANCE  TO  ARMATURE  CASE. 


Figure  3g.  Phase  I — Bench  layout,  assembly  station  no.  7 
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BY 

APPRVD. 


L 


©tog*® 


rrsTEns  t  nktruhemts  corporation 

VALLEY  STREAM.  MEW  YORK 


DATE  -  8g 
DATE _ 


TYPICAL  BENCH  LAYOUT 


PROT  T75/274 

REV  _  none 


CW  AIR 
FOR 

ASSEMBLER 


SETBACK  GENERATOR  ASSEMBLY 
ASSY  NO.  KD90200 


OPERATION  SHEET  NO.  273-8 


PARTS  LIST  (QTY  PER  ASSY) 

0)  KD90200  SETBACK  GENERATOR 
ASSEMBLY 

(SUPPLIED  BY  ASSY  STATION  NO.  7) 
0)  KB  88757  FOIL  P.I.C. 


ASSEMBLY  STATION  NO.  8 


SHEET  T.B.D. 


SPECIAL  TOOLS  /  EQUIPMENT 
TOOL  NO.  273-19001 

MAGNETIC  CHARGER,  CHARGING  FIXTURE 
AND  CHARGING  TRAYS  TO  CHARGE 
MAGNET  OF  GENERATOR. 

TOOL  NO.  273-60001 

MEASURES  GENERATOR  FLUX  LEAKAGE  AFTER 
MAGNETIC  CHARGE. 


Figure  3h.  Phase  I — Bench  layout,  assembly  station  no.  8 
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1  BY 

APPRVD _ 


I  Uxmj&mf 


CrSTEMS  I  MURUMEHTS  CORPORATMR 
VALUEV  STREAM,  MEW  YORK 


DATE  £  -3Q-8& 
DATE _ 


J 


TYPICAL  6ENCM  LAYOUT 


PRO!  “175/274 

R&V  NONE 


S2  CONTACT  ASSEMBLY 
ASSY  NO.  KB90184 


OPERATION  SHEET  NO.  273-9 

PARTS  LIST  (GTY  PER  ASSY) 

(1)  KB90017  WIRE,  CONTACT 
(1)  KB90183  SWITCH,  TERMINAL 


ASSEMBLY  STATION  NO.  9 


SHEET  T.B.D', 


Figure  3i.  Phase  I — 


SPECIAL  TOOLS  /  EQUIPMENT 

TOOL  NO.  273-19009 

CRIMPCONTACT  WIRE  IN  SWITCH  TERMINAL 

TOOL  NO.  273-19012 

SOLDER  CONTACT  WIRE  TO  SWITCH 
TERMINAL 

TOOL  NO.  273-19018 
STORAGE  TRAY  FOR  S2  CONTAC  T  ASSY. 

■Bench  layout,  assembly  station  no.  9 
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by  2iL&l 

APPRVD_ 


SYSTEMS  s  «rr  RDM  Errs  CORPOMTM)* 

VALLEY  STREAM,  NEW  YORK 


DATE  ±3°-$  a 
DATE _ 


] 


PROJ  T75/274 

gpy  NONE 


TYPICAL  6LMCW  LAYOUT 


magnetic  power  supply  assy 

ASSY  NO.  KF  90194 
OPERATION  SHEET  NO.  273-10 


PARTS  LIST  (QTY  PER  ASSY) 

(1)  KB90184  S2  CONTACT  ASSY 
(SUPPLIED  BY  ASSY  STATION  9) 

(1)  KF  90193  PRINTED  CIRCUIT  BOARD 

(1)  KB90210  JACK,  CONNECTOR 


ASSEMBLY  STATION  NO.  10 

SHEETS  T.B.D. 

SPECIAL  TOOLS  /EQUIPMENT 

TOOL  NO.  273-19020 

STAKE  S2  SWITCH  CONTACT  ASSY  TO 


P.C.  BOARD 
TOOL  NO.  273-19022 
PRESS  I  N  CONNECTOR  JACK  TO  P.C.  BOARD 
TOOL  NO.  273-19021 
STORAGE  TRAY. 

£^ure  3J- — Phase  I— Bench  layout,  assembly  station  nn.  in 
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IfJVm/WMnN  M  WTBB  0  NSrmUHENTS  CORPORATION 

VALLEY  STREAM.  NEW  YORK  g 

B\J2l >2ll  DATE  £-30-32.  PROI  7.75/ 274. 

APPRVD - DATE _  REV  NONE 

TYPICAL  e>E*JCK  LAYOUT 


GW  AIR 
FOR 

A55EM51ER 


S2  SWITCH  HOUSING  ASSY  ASSEMBLY  STATION  NO.  11 

ASSY  NO.  KB90190 

OPERATION  SHEET  NO.  273-11  SHEETS  T.B.D. 


PARTS  LIST  (QTY  PER  ASSY) 

(1)  KD90185  HOUSING, SWITHCH  S2 

(2)  KB90155  WIRE  CONTACTS 


SPECIAL  TOOLS/EQUIPMENT 

TOOL  NO.  273-19019 

PRESS- IN  (2)  S2  SWITCH  CONTACTS  IN 
S2  HOUSING. 


Figure  3k.  Phase  I — Bench  layout,  assembly  station  no.  11 
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Ifftvn/Tmffl  SYSTEMS  S  MFTRUMENTS  CORPORATION 

l£WAit2WIij  VALLEY  STREAM.  NEW  YORK  I 

BY  2^iL  DATE  £’30-62  Pro  I  7.72/274 

APPRVD _ DATE _  R&V  NQNE 

TYPICAL  6ENJCW  LAYOUT 


CHAIR 

FOR 

AS5EM&LER 


MAGNETIC  POWER  SUPPLY  ASSY. 

ASSY  NO.  KF90194 

AX  I  AHEAD  COMPONENT  FORMING 
STATION 

OPERATION  SHEET  NO.  273-12A 

PARTS  LIST  (QTY  PER  ASSY) 

(1)  KA90115  RESISTORjCOMPOSITION 

(1)  MIL  -S- 19500  DIODE  TX  IN645-1 
OR  JX  IN645-1 

(1)  MIL  -R-39008  RESISTOR  RCR059104KS 
(1)  KC90066  IMPACT  SWITCH  ASSY 

Figure  31.  Phase  I — Bench 


ASSEMBLY  STATION  NO.  12A 


SHEETS  T.B.D. 

SPECIAL  TOOLS/EQUIPMENT 
TOOL  NO.  273-19004 

HELLER  AXIAL  COMPONENT  LEAD  FORMING 
SYSTEM 

(H-116-A  AND  CUSTOM  DIES) 


layout,  assembly  station  no.  12a 
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IftWin/yrora  tYSTEMS  &  MSTRUMENTS  CORPORATION  I 

VALLEY  NTREAM,  NEW  YORK  I 

BY DATE  C^J±-&2  PROJ  'LIZ/'ZIA- 

APPRVD - DATE _  REV  _  NONE 

typical  bench  layout 


I  24"  x  18" 

!  WORKPLACE 


I 


p 

A 

R 

T 

5 


UKJIT5 

OUT 


CHAIR 

FOR 

ASSEM5LER 


MAGNETIC  POWER  SUPPLY  ASSY 

ASSY  NO.  KF90T94 

INSTALL  COMPO  NENTS  IN  P.C. 
BOARD 

OPERATI  ON  SHEET  NO.  273-T3 

PARTS  L  1ST  (QTY  PER  ASSY) 

(1)  RESISTOR  R]  (FORMED) 

(1)  PBISTOR  R2  (FORMED) 

(1)  DIODE  D1  (FORMED) 

(1)  INPACT  SWITCH  (FORMED) 

(1)  CAPACITOR  Cl  (FORMED) 

(  ABOVE  SUPPLIED  ASSY  STATIONS  T2A 


ASSEMBLY  STATION  NO .13 
SHEET  1  OF  2 

SHEETS  T.B.D. 

SPECIAL  TOOLS  /EQUIPMENT 

TOOL  NO.  273-19023 

HOLDING  FIXTURE  FOR  P.C.  BOARD 
DURING  INSTALLATION  OF  COMPONENTS 


&  12B1 


CONTINUED 


Figure  3n.  Phase  I — Bench  layout,  assembly  station  no.  13 
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BY  22L  24 

A PPRVD_ 


[ 


tYITEMS  «  NtfTRUMENTS  CORPORATION 
VALLEY  STREAM.  NEW  YORK 


DATE  ,C  ’30- fi? 

DATE -  rev 

TYPICAL  BENCH  LAYOUT 


PPOT  7.7s/  274 


N 


GW  AIR 
FOR 

A55EM5LER 


MAGNET  1C  POWER  SUPPLY  ASSY  ASSEMBLY  STATION  NO.  13 

ASSY  NO.  KF90194  SHEET  2  OF  2 

CONTINUED 


PARTS  LIST  (QTY  PER  ASSY)  CONTINUED 

(1)  KB90190  SWITCH  S2  ASSY 
(SUPPLIED  BY  ASSY  STATION  11) 

(1)  KD90200  SETBACK  GENERATOR  ASSY 
(SUPPLIED  BY  ASSY  STATION  8) 

(1)  P/O  KF90194  P.C.  BOARD  SUB  ASSY 
(SUPPLIED  BY  STATION  10) 


Figure  3n.  (cont) 


BY  WM 

APPRVD _ 


[ 


izYrr  'TW,  f  SYSTEMS  ft  WSTRIWUITS  CO  WOKATIOII 

VALLIV  STREAM.  NEW  YORK 


DATE  Q_£0:8Z 
DATE _ 


TYPICAL  6E,NCK  LAYOUT 


PRO!  7.75/274 

REV  NONE 


GW  AIR 
FOR 

ASSEMBLER 


MAGNETIC  POWER  SUPPLY  ASSY 

ASSY  NO.  KF90194 

COMPONENT  LEAD  CLINCHING 
AND  SOLDERING 

OPERATION  SHEET  NO.  273-14 


PARTS  LIST(QTY  PER  ASSY) 

(1)  P/O  KF90194  P.C.  BOARD  SUB  ASSY 
(SUPPLIED  BY  STATION  13) 


ASSEMBLY  STATION  NO.  14 
SHEET  1  OF  2 


SHEETS  T.B.D. 


SPECIAL  TOOLS/EQUIPMENT 

TOOL  NO.  273-19024 

HAND  TOOL  FOR  CLINCHING  COMPONENT 
LEADS 

TOOL  NO  273-19025 

HOLDING  FIXTURE  FOR  COMPONENTS 
WHILE  SOLDERING. 


CONTINUED 

T4 - 


Figure  To"!  Phase  i — bencn  layout,  assembly  station  no 


30 


T  PflTaS  6  NUTRIMENTS  CORROAATWU  1 

LXJliLAAJ  VALLEY  STREAM  NEW  YORK  I 

BY 2lLUL  DATE  C -Jk£'QZ  PROJ  T75/'274 

APPRVD _ DATE _ _  gpy  NONE 

TYPICAL  6BMCM  LAYOUT 


GW  AIR 
FOR 

ABSEMbLER 


MAGNETIC  POWER  SUPPLY  ASSY  ASSEMBLY  STATION  NO.  14 

ASSY  NO.  KF90194  SHEET  2  OF  2 

CONTINUED 


SPECIAL  TOOLS/EQUIPMENT  CONTINUED 

TOOL  NO.  273-19026 

HOLDING  FIXTURE  FOR  S2  SWITCH 
HOUSING  AND  SETBACK  GENERATOR  ASSY 
WHILE  SOLDERING  TO  P.C.  BOARD 
SUB  ASSEMBLY. 


Figure  3o.  (cont) 
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[TfVTUoWf^  SYSTEMS  S  •WTSUMEIfTS  CORPORATION 

VALLEY  STREAM,  NEW  YORK 


1  BY  7/  'a-V 

APPRVD__ 


DATE  <,•*<>■  AP 

DATE _ 


TYPICAL  bEAlCH  LAYOUT 


PROT  7.73/ *274 

REV  none 


GW  AIR 
FOR 

ASSEMBLER 


HOUSING,  PIN  AND  CONTACT  ASSY. 

ASSY  NO.  KD90156 
OPERATION  SHEET  NO.  273-15 

PARTS  LIST  (QTY  PER  ASSY  ) 

(1)  KF90222  HOUSING  , ROTOR 
(1)  KB90228  GROUND  WIRE 


ASSEMBLY  STATION  NO.  15 


SHEETS  T.B.D, 


SPECIAL  TOOLS  /EQUIPMENT 

TOOL  NO.  273-19027 

STAKE  GROUND  WIRE  IN  ROTOR  HOUSING 
ASSEMBLY. 


Figure  3p.  Phase  I — Bench  layout,  assembly  station  no.  15 
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IftlmrueTwrA  M  ******“  »  «rr*08iEirr«  como  ratio § 

VALLEY  STREAM.  MEW  YORK  I 

BY 22121L  DATE  <^3o_- sa  PROI  nn^/riA 

APPRVD - DATE _ .  REV  NONE 

TYPICAL  6EK1CW  LAYOUT 


MOLDED  HOUSING  ASSEMBLY 
ASSY  NO  KD902T7 
OPERATION  SHEET  NO.  273-16 


GW  AIR 
FOR 

Assembler 


ASSEMBLY  STATION  NO.  16 
SHEETS  T.B.D. 

SPECIAL  TOOLS  /EQUIPMENT 
&  TOOL  NO.  273-19028 


PARTS  LIST  (QTY  PER  ASSY) 

(1)  P/O  KD90156  HOUSING, 

CONTACT  ASSEMBLY 
(SUPPLIED  BY  ASSY  STATION  15) 

(1)  KF90194  MAGNETIC  POWER  SUPPLY 
ASSY 

(SUPPLIED  BY  ASSY  STATION  14) 


STAKE  MAGNETIC  POWER  SUPPLY  ASSY 
(P.C.  BOARD  ASSY)  IN  HOUSING  ASSY 


FIXTURE  TO  HOLD  HOUSING  ASSY  WHILE 
SOLDERING  GROUND  WIRE  TO  P.C.  BOARD 
ASSY  (ABOVE) 


TOOL  NO.  273-19029 


Figure  3q.  Phase  I — Bench  layout,  assembly  station  no.  16 
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BY  7?  /// 

APPRVD _ 


f 


fijw'jrrt:  rrrrats t  notrunents  corroratjob 

VALLtV  STREAM,  MEW  YORK 


DATE  __6-3p  -3a 

DATE _ 


TYPICAL  E>E,NCK  LAYOUT 


PROI  7.75/274 

REV  none 


MOLDED  HOUSING  ASSEMBLY 
ASSY  NO.  KD  90217 
OPERATION  SHEET  NO.  273-17 


PARTS  LIST  (QTY  PER  ASSY) 

(1)  KC90192  COVER, POWER  SUPPLY 
(5)  KB90513  GROMMET,  PROBE 
(1)  KC  90056  SHELL  RECEPTACLE 


ASSEMBLY  STATION  NO.  17 


SHEETS  T.B.D. 


SPECIAL  TOOLS  /EQUIPMENT 

TOOL  NO.  273-19030 

INSTALL  (5)  GROMMET  PROBES  INTO 
POWER  SUPPLY  COVER 

TOOL  NO.  273-19031 

INSTALL  (1)  SHELL  RECEPTACLE  IN  POWER 
SUPPLY  COVER 


Figure  3r.  Phase  I — Bench  layout,  assembly  station  no.  17 
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by 

APPRVD _ 


|  (PDPQXs^B^ 


WTBB  a  nnRUMENTS  CQMORATMM 

VALLEY  STREAM.  NEW  YORK 


DATE  &-30-SZ 
DATE 


TYPICAL  5ENJCM  LAYOUT 


PRO!  275/274 

REV  -  NONE 


r 


5  ■ 


('■ 


£ 

'rTL 

_J  7-7 

F 

[ 

M 

Is 

M 

^PART  BlNE^ 

■ 

X 

T 

UNITS 

IN 

jrl 

s 

s 

L 

L 

P 

A 

1  | 

1  | 

1  24" x  IB"  1 

|  WORKPLACE  1 

1  | 

1  | 

j  i 

P 

A 

R 

T 

5 

UNITE 

OUT 

2 


L 


GW  AIR 
FOR 

ASSEMBLER 


MOLDED  HOUSING  ASSEMBLY 
ASSY  NO.  KD90217 
OPERATION  SHEET  NO.  273-18 


ASSEMBLY  STATION  NO.  18 
SHEETS  T.B.D. 


PARTS  LIST  (QTY  PER  ASSY)  SPECIAL  TOOLS  /  EQUIPMENT 


(1)  P/O  KD90217  MOLDED  HOUSING  ASSY 
(SUPPLIED  BY  STATION  16  )  ’ 

(1)  P/O  KD90217  MOLDED  HOUSING  ASSY 
(  POWER  SUPPLY  COVER  SUB  ASSY) 
(SUPPLIED  BY  STATION  17) 


TOOL  NO.  273-19033 

ALIGN  AND  SWAGE  POWER  SUPPLY  COVER 
SUB  ASSY  TO  ROTOR  HOUSING  ASSY 


Figure  3s.  Phase  I — Bench  layout,  assembly  station  no.  18 
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I 


nYm/STVJ7\  rrtTEftB  *  iwtrumentj  corporation 

'ZHW&JU  VALLEY  STREAM.  NEW  YORK 


BY J%2£L  DATE  6'3o-e. 

APPRVD _ DATE 


£ 


TYPICAL  &EMCM  LAYOUT 


PRO!  7.73/274 

REV  none 


MOLDED  HOUSING  ASSEMBLY 

ASSY  NO.  KD  90217 

(  MAGNETIC  POWER  SUPPLY  ASSY 
PRE-ENCAPSULATION  TEST) 

OPERATION  SHEET  NO.  273-19 


PARTS  LIST  (QTY  PER  ASSY) 

(1)  P/O  KD90217  MOLDED  HOUSING 
ASSY  (  MAGNETIC  POWER  SUPPLY 
ASSY) 

(SUPPLIED  BY  ASSY  STATION  18) 


ASSEMBLY  STATION  NO.  19 
SHEET  1  OF  2 


SHEETS  T.B.D, 


SPECIAL  TOOLS  /EQUIPMENT 


TOOL  NO.  273-60005-001 

ACCEPTANCE  TEST  CONSOLE 

TOOL  NO.  273-19033 

SPECIAL  FITTINGS  FOR  ENCAPSULATING 
SYSTEM 

Figure  3t.  Phase  I — Bench  layout,  assembly  station  no.  19 
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BY  J/’  //■' 

A PPRVD_ 


I 


irrws  t  wnnutttirTs  ccivoratmjb 

VALLEY  STREAM,  NEW  YORK 


DATE  tl£_S2 
DATE _ 


TYPICAL  bENCH  LAYOUT 


PROJ  C7S/274 

REV  none 


CCCCCD 

^  PART  biNb 


Z4"*  IB" 
WORKPLACE 


CHAIR 

FOR 

ASSEMBLER 


MOLDED  HOUSING  ASSEMBLY 
ASSY  NO.  KD90217 
CONTINUED 


ASSEMBLY  STATION  NO.  19 
SHEET  2  OF  2 


PARTS  LIST  (QTY  PER  ASSY)  CONTINUED  SPECIAL  TOOLS /EQUIPMENT  CONTINUED 

TOOL  NO.  273-19034 
STORAGE  TRAYS 


(1)  SET  KA90696  ENCAPSULATING 
COMPOUND 


Figure  3t.  (cont) 
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(DOPOGraB 


«UTE*S  S  NSTRlKtENTS  COWtlRATKW 
VALLEY  STREAM,  NEW  YORK 


BY 

APPRVD _ 


DATE  £J2_'S2  pro  I 

DATE _  REV. 

TYFICAL  &ENCH  LAYOUT 


7.72/274 
— hJQNE 


CHAIR 

FOR 

AS5EM&1&R 


MOLDED  HOUSING  ASSEMBLY 

ASSY  NO.  KD  902] 7 

(  ENCAPSULATION  OF  MAGNETIC 
POWER  SUPPLY  ASSY  ) 

OPERATION  SHEET  NO.  273-20 


PARTS  LI  ST  ( QTY  PER  ASSY  ) 

(1)  P/O  KD90217  PRE-TESTED 
MOLDED  HOUSING  ASSY 
(SUPPLIED  BY  ASSY  STATION  19) 

(1)  SET  KA90696  ENCAPSULATING 
COMPOUND 


ASSEMBLY  STATION  NO.  20 


SHEETS  T.B.D. 

SPECIAL  TOOLS  /EQUIPMENT 

TOOL  NO.  273-19033 

SPECIAL  FITTINGS  FOR  ENCAPSULATING 
SYSTEM. 


Figure  3u.  Phase  I — Bench  layout,  assembly  station  no.  20 
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Iirwi/nm  £?  wtebb  &  lerr  rum  ehts  corroratwb  I 

VALLEY  STREAM  NEW  YORK  g 

BY  2Z2Z?  DATE  G_~3o-s?  PROI  7.72/274 

APPRVD _ DATE, _ _  NONE 

TYPICAL  5ENJCM  LAYOUT 


GW  AIR 
FOR 

AS5EM&IER 


MOLDED  HOUSING  ASSEMBLY 
ASSY  KD902 17 

(  ENCAPSULATED  MAGNETIC  POWER 
SUPPLY  ASSY) 

OPERATION  SHEET  NO.  273-21 


PARTS  LIST  (QTY  PER  ASSY) 

(1)  P/O  KD902 17  MOLDED  HOUSING 
ASSY-ENCAPSULATED  MAGNETIC 
POWER  SUPPLY  ASSY 
(SUPPLIED  BY  ASSY  STATION  20) 


ASSEMBLY  STATION  NO.  21 


SHEETS  T.B.D. 

SPECIAL  TOOLS  /EQUIPMENT 

TOOL  NO.  273-60005 

ACCEPTANCE  TEST  CONSOLE 
(SAME  UNIT  AS  AT  ASSY  STATION  19) 


Figure  3v.  Phase  I — Bench  layout,  assembly  station  no.  21 
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JUNE  30,  1982  CONTRACT  DAAK10-80-C-0183 
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Figure  4.  Phase  I — Proposed  schedule  for  completion/prove-out  of  uncompleted  tooling  and  special  equipment 
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Figure  5.  Phase  II— Flow  chart 
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